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Dalam aplikasi untuk struktur bahan, banyak penyelidikan untuk dapat 
membangunkan struktur dan bahan-bahan, dengan tegangan - terikan, bahan mulur 
dan lain-lain. Pengembangan ditujukan untuk bertambah baiknya daripada 
kenderaan untuk kekuatan bahan, digunakan untuk keselamatan jalanraya, 
kemalangan industri perlindungan, keselamatan peribadi , dan digunakan untuk 
pembungkusan bahan makanan industri. Di kawasan yang terdapat masalah 
biasanya dalam bidang kejuruteraan kaedah unsur terhingga termasuk struktur 
Analisis bahan itu sendiri, pada peringkat mikro dan analisis struktur yang diperbuat 
daripada bahan-bahan logam, komposit dan hibrid. Perbandingan 125
o
C suhu dan 
spesimen 250
o
C dengan model ASTM E8 daripada bahan logam untuk kesan 
orientasi sudut, dari bahan komposit dengan 2 lapis-orientation, 4 lapis-orientation, 
6 lapis-orientation dan keluli Hybrid bersalut komposit dengan 2 lapis-orientasi, 4 
lapis-orientation, 6 lapis-orientasi. Perbandingan antara semua spesimen dengan 
kesan kerja suhu pada semua spesimen. Hubungan antara fenomena tegangan-
terikan yang bekerja dalam semua spesimen kecuali logam dengan orientasi lapis itu. 
Keywords: Lapis-orientasi, Panas daripada suhu bahan, ASTM E8, Keluli Hybrid 
bersalut Composite. 
Abstract  
In this application for structure material many research to develop the structures and 
materials, with stress – strain, impact, ductile materials and etc. In the improving of 
the vehicles for strength of material, used for highway safety, for protection 
industrial accidents, personal safety, and used for packaging. In the typical problem 
areas in engineering finite element method included structural The analysis of the 
material itself, at the micro level and the analysis of the structure made of metal, 





with modeling ASTM E8 from metal material to the effect of angle orientation, 
from composite materials with 2 ply-orientation, 4 ply-orientation, 6 ply-orientation 
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and Hybrid steel coated composite with 2 ply-orientation, 4 ply-orientation, 6 ply-
orientation. The comparisson between all of specimen with the effect of thermal 
working on the body of all specimens. The relationship between phenomenom 
stress-strain that work in all specimens except metal with the ply orientation. 
Keywords: Ply –orientation, Thermal, ASTM E8, Hybrid Steel coated 
Composite.  
1.  INTRODUCTION  
The trend of automotive especially to developing in the structural of materials. 
Composite consists of materials that are made of mixture of two or more 
materials and has physical properties and mix with different chemicals either in 
the review in terms of the microscopic and strength of materials. This is very 
different from the hybrid material. A hybrid material is a mixture or a compound 
of some materials that are made of metal and then can also be coated with 
composite or vice versa. Normally this material has a physical and strength of 
properties materials superior to composite.  
 Composite materials have been developed several decades ago. In general 
these composite materials consisting of a merge of the structural fibers and plastic 
or usually called Fiber Reinforced Plastic (FRP) and typically use fiber such as 
carbon fiber, fiber glass, basalt fiber, boron fiber or fiber comes from plant result 
such as flax, wood, banana fiber, coir fiber etc. as for composite produced for 
commercial purpose, usually using the resin solution, that ingredients of composite 
the best known is usually epoxy, polyamide, polyester, polypropylene, vinyl ester, 
etc. Now composite is used in the aerospace industry, automotive industry, 
household industry, which can be ensuring safety, safe for five to fifteen years or 
more, because the performance of the composites are excellent with high specific of 
strength and specific stiffness,method that is for solving problem mathematic and 
engineering physic. In the typical problem areas in engineering finite element 
method included structural analysis heat transfer, fluid flow, and potential of 
electromagnetic. Finite Element Analysis of metal, composite and hybrid materials 
using software ANSYS WORKBENCH deals with the analysis structure of 
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materials made from metal, composite and hybrid materials. The analysis of the 
material itself, at the micro level and the analysis of the structure made of 
composite materials. The simulation on the software ANSYS can be showed the 
peformance of stress-strain curve engineering in Metal, Composite and Hybrid 
specimens. 
2. METHODOLOGY  
The study intendent to test research that is possitive coleration between comparison 
the maximum of stress-strain on the Metal specimen, Composite with 2 ply 
orientation, 4 ply orientation, 6 ply orientation, and Hybrid specimens with 2 ply 
orientation, 4 ply orientation, 6 ply orientation. All of the specimen using model of 
ASTM E8. In this case design of the specimens use a model of ASTM E8 for a 
comparison between model of Metal, Composite and Hybrid. 
 
Figure 2. 1: Modeling for Specimens Using ASTM E8 Standard. 
Table 2. 1: Size model of specimens. 
Name of Selection Symbol Dimensi
ons 
Gauge length G 50 mm 
Width W 12.5 mm 
Thickness T 3 mm. 
Radius of Fillet R 65 mm. 
Length of reduce   parallel section A 57 mm. 
Length of grip section B 50 mm. 
Width of grip section C 20 mm 




In this project of simulation by Ansys, and choose materials Steel and 
Carbon/Epoxy. 
Table 2. 2: Properties Material of Steel. 
Description  Value Unit 











Modulus of elasticity 200,000 MPa 
Poisson Ratio 0.3  
 
Table 2. 3: Properties Material of Carbon/Epoxy . 
 In these variables for the models, research tried to find out performance of 
stress – strain of the specimens, Effect of different temperatures based on the 
specimens, to find out the effect of ply orientation and thickness ratio, to 
comparison of Metal model, Composite models, and Hybrid models. This 
research have many variable to consider for measurenment and analysis Stress – 





Table 2. 4: Variable of Model. 
 
The research need to validate data for a program with simulation of the 
specimen that will be created. Korean Standard (KS) B0810 13 B flat dog- bone 
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specimen were used for uniaxial monotonic tension test Commercial AZ31B Mg 
Alloy sheets from POSCO were used with their chemical composition experimental 
theory from (Nguyen, et.al, 2014), material. Uniaxial Monotonic Loading Tests. 
Generally, heat generation due to dissipation of plastic work related to high strain-
rate testing will affect the temperature of the specimen. 
 
Figure 2. 2: Result of Simulation by software Ansys. 
 
Figure 2. 3: Comparison Result From Ansys and Theory. 
In Figure 2.3, it conducted research with a room temperature at 25
o
C, with 
the speed of 2 mm/min, with nominal rate of the strain 10
-3
/s is done with test 
monotonic uniaxial using magnesium alloy AZ31B. it has been assumed that 
when the strain rate effect will be eliminated by the time the performance of the 




















True Strain  
Ansys Theory Linear (Ansys) Linear (Theory)
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it works on the specimen. In the Simulation Ansys, the value of stress is 447.09 
MPa based on temperature 25
o
C work on specimen.  
3. RESULT AND DISCUSSION 
The result from solve and simulation using Ansys Software with comparison of 58 
specimens. The specimens of each model have a stress-strain curve and the different 
of deformation. To discussion of the difference in the magnitude of stress – strain 
values obtained from each specimens Metal, Composite with 2 Ply-orientation, 4 
Ply-orientation, and 6 Ply-orientation, Hybrid with 2 Ply-orientation, 4 Ply-
orientation, and 6 Ply-orientation. 
3.1 Stress-strain Tensile Test 
This is the result of a force acting on the Hybrid model, with 2 ply–orientation and 
the temperature that works on the most model of the specimens of 125
o
C.It shown 
that the phenomena that happen on most of the models at the side edges due 
to movement on an object when given an opposite force on both.  
 











In the Figure 3.2 the stress-strain curve of specimen Hybrid Composite 2 Ply- 
orientation at a temperature of 125
o
C. The highest value magnitude of maximum 
stress is Composite [(0/0)] with the value is 29853 MPa and maximum strain is 
0.21242 mm.  
3.2 Deformation of All Specimens 
In this case represented deformation of all specimens and comparison data between 
the Temperature work on specimens. 
 



















True Strain  
Hybrid 0/0  125°C Hybrid 45/-45 125°C
Hybrid 90/90 125°C Linear (Hybrid 0/0  125°C)

















Model and Temperature Specimens 
Steel  125°C Steel  250°C
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In Figure 3.3: Shown, Steel 250
o
C is increase deformation of specimen. The 
magnitude is 1.3238 mm. It’s different between steel 125oC has value of 
deformation is 1.1734 mm. 
 
Figure 3.4: Total Deformation of Composite and Hybrid 2 Ply-Orientation 
Model Specimens. 
Shown in Figure 3.4 at temperature 125
o
C, Composite ply- orientation 
[(0/0)], is low deformation when compared with Hybrid with ply orientation [(0/0)]. 
The magnitude of deformation is 3.0599 mm and 6.0661 mm. See on Hybrid with 
ply orientation [(45/-45)] is highest the magnitude of deformation on the 
temperature 250
o
C is 91.007 mm.    In Figure 3.5, it shown composite with 4 ply 
orientation [(90/-45/-45/90)] have the highest value with total deformation 159.58 
mm. It states that mixed ply orientation with a value of 45/-45 make these 
objects become weak. In Figure 3.6 shown that the composite with 6 ply–orientation 
[(0/90/45/45/90/0)] and [(0/90/-45/-45/90/0)] it have small different value of 
deformation on temperature 125
o
























Model and Temperature of Specimens 
 0/0 45/-45 90/90
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temperature 250oC they have small difference value total deformation is 13.825 mm 
and 13.78 mm. 
 



























Model and Temperatur of Specimens 
Composite 125°C Composite 250°C
Hybrid 125°C Hybrid 250°C
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4. CONCLUSION 
The result of simulation on ANSYS Software and discussed with the metal 
specimen, composite specimens with 2,4,6 ply-orientation, and Hybrid specimens 




C work on the 
body of specimens is observed and consider  to theory and the journal that have 
been read and studied so it can be concluded  that:   
1. The result of higher of maximum stress is Hybrid (45/-45) with 31416 
MPa at temperature 250
o
C. The influence of thermal based work on the 
body of specimen, is very influential towards the result of stress-strain in 
the specimen. The lower of the temperature that work on the body, the 
result of stress would be decrease and that means is strong materials, but 
when the higher temperature so the maximum stress-strain work on 
specimen is getting weak. Shown result of composite on higher 
temperature, is seems like burned. 
2. The application of ply-orientation on the composite and hybrid is very 
influential towards the value of the stress and strain as well as the strength 
of these materials. The application of the ply orientation (45/-45),  to 
seen the phenomena occurrence bending on specimen of 
composite and hybrid with two opposite directions.   
3. Modulus of elasticity is a measure for the elasticity of the material. The 
greater the value this modulus, hence the smaller the elastic strain that 
occurs at a particular level of imposition, or it can be said that the 
more rigid material. On the simulation of a steel material at 
temperature 125
o
C has a value of E = 2E + 11 (N/m
2
). The higher 
the temperature the work on the specimens, then the value of the 
modulus will be getting smaller. 
4. Specimens that applied ply-orientation 45o or -45o, it reduced the strength 





C undergoes very large deformation 
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159.58 mm and 148.95 mm when compared with some other model 
specimens. This suggests that the influence of ply-orientation is applied in 
a mixture of this material effect to the lack of strength of the specimen. 
While most small deformation value experienced 
by steel at 125
o
C temperature is 12.506 mm. 
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